This data article contains the programs for the calculation of the spinodal decomposition growth rate and for the modeling of the spinodal gap and concentration profiles in nanoparticles which were used in our article (Pogorelov et al., 2017) [1]. The modeling is based on the mathematical model of spinodal phase decomposition with intercalation rate conditions on the boundaries (Singh et al., 2008) [2].
a b s t r a c t
This data article contains the programs for the calculation of the spinodal decomposition growth rate and for the modeling of the spinodal gap and concentration profiles in nanoparticles which were used in our article (Pogorelov et al., 2017) [1] . The modeling is based on the mathematical model of spinodal phase decomposition with intercalation rate conditions on the boundaries (Singh et al., 2008) [2] .
The maximal growth rate and the parameters of the concentration wave function can be evaluated for a fixed mean composition and intercalation rate. Furthermore, the maximal growth rate as a function of concentration and particle site can be evaluated for various intercalation rates.
& 
Value of the data
The programs are used to analyze of spinodal decomposition in nanoparticles to study the dependence of spinodal gap on the boundary reaction rate and the particle size.
The codes can be useful for other researchers in the development of further programs for spinodal decomposition in nanoparticles with the intercalation effects.
The programs are important for the design of stable batteries in energetic technology.
1. Data 1.1. Program "smax_sp_gap_color.py" for the calculation of the maximal growth rate distribution
The program is used for the calculation of the maximal growth rate as a function of the concentration, c0, and the particle size, L, for various intercalation rates, R. The maximal growth rate is plotted in a 3D color map. The plot also visualizes the spinodal gap. 
sin(k*X)*np.cos(k*X)*np.sqrt(−2*K*d2g)*Rb*rho*c*M sl þ ¼4*Rb*d2g*rho*c*M*X-4*d2g*(rho*c*M)**2þ 4*d2g*(rho*c*M*np.cos(k*X))**2 sl þ ¼−d2g*(Rb*X)**2-18*Rb**2*K þ18*K*(Rb*np.cos(k*X))**2 if Rb ¼ ¼0: sl¼ np.sin(k*X) if sl 40: return 1 The program is used for the calculation of the relative growth rate, s, of spinodal decomposition for an initial noise function. The program allows to simulate the concentration profile function for various intercalation rates and particle size. The calculated relative growth rate can be compared to analytical predictions. The input data are taken from the input file "para_set.dat" which contains parameters for the noise function. The output file "output.txt" contains the relative growth rate. The concentration, c1, is plotted as a function of the coordinate, x. Then it is saved in the file "ampl.eps". 
